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(54) LONG MEDIUM HAVING A TRAILING-END MARK AND A PRINTING APPARATUS

(57) A plurality of marks (10, 11) equidistantly pro-
vided on both side edge parts (1a) of a long medium (1),
a plurality of first indicator holes (12) equidistantly given
on at least one of the side edge parts (1a), and a plurality
of second indicator holes (13) given on at least one of
the side edge parts (1a) on a straight line (L2) different

from a row of the first indicator holes (12) at spacings
shorter than spacings of the first indicator holes (12) are
provided, and the second indicator holes (13) are each
provided to a side of a trailing-end mark (11b), and each
gradually comes closer to a leading-end mark (11a) as
the long medium (1) runs toward a trailing end (1c).
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Description

Field of the Invention

[0001] This invention relates to a long medium provid-
ed with marks near a side edge portion in a longitudinal
direction for use in a printer, a plotter, or the like (here-
inafter simply referred to as a printer or the like) and, in
more detail, a long medium wound, for example, in a roll
shape, with which the remaining amount can be mechan-
ically detected and also visually recognized. The present
application asserts priority rights based on JP Patent Ap-
plication 2011-068994 filed in Japan on March 25, 2011.
The total contents of disclosure of the Patent Application
of the senior filing date are to be incorporated by refer-
ence into the present Application.

Background of the Invention

[0002] A long medium having an adhesive sheet tem-
porarily adhered to a release sheet is provided with a
plurality of holes in which a sprocket, a tractor, or the like
is engaged on a side edge part in a longitudinal direction,
and runs with the sprocket or tractor being engaged in
these holes to rotate. The long medium that is caused to
run by using the sprocket or tractor does not diagonally
run at the time of print output, compared with a scheme
in which the long medium is interposed between rollers
to be conveyed with a force of friction with the rollers,
and thus the long medium can be caused to linearly run
in a stable manner. Therefore, in a printer for outputting
a long medium of several meters, for example, a long
medium that is caused to run by using a sprocket or trac-
tor without positional misalignment is used.
[0003] This long medium is used as a print medium on
which figures and characters are to be printed indoors,
outdoors, on a nameplate, or the like. For example, in a
printer using a thermal head as a head, a dye on an ink
ribbon is transferred onto a print layer to form a prede-
termined image. Then, after printing, the long medium is
cut out by a printer-incorporated or separate cutting de-
vice into a predetermined shape, the release sheet is
peeled off, and is then affixed to a predetermined place.
[0004] The long medium of this type has a roll shape,
is set at a printer or the like, and is caused to run by a
sprocket or tractor. When printing with a length of several
meters is performed, if the long medium runs out in the
course of printing, the long medium printed so far goes
to waste. To prevent this, in the printer or the like, the set
roll-shaped long medium is removed, and the roll diam-
eter is visually checked. However, in visual checking, the
remaining amount is visually estimated, and it is therefore
difficult to correctly grasp the remaining amount.
[0005] Moreover, when the set roll-shaped long medi-
um is removed and the remaining amount is visually
checked, if the remaining amount is sufficient, the roll-
shaped long medium is required to be set again. On the
other hand, if the remaining amount is insufficient, a new

roll-shaped long medium is required to be set at the print-
er or the like. The work of resetting the long medium
requires a work of rewinding the long medium drawn from
the printer or the like into a roll, and this work is cumber-
some.
[0006] Meanwhile, a long medium is desired that al-
lows the remaining amount of the long medium set at a
printer or the like to be visually checked at ease.
[0007] For example, in Patent Document 1 discloses
that indicators indicating the remaining amount are given
to a long web. In Patent Document 1, specifically, first
indicators are equidistantly given, second indicators are
given at second spacings different from spacing of the
first indicators, and each spacing between adjacent ones
of the first indicators and a relevant one of the second
indicators is changed along the length of the medium.
However, when the length of the medium is desired to
be visually checked before the medium is set at the printer
or the like, while the length is indicated by the spacing
between the adjacent ones of the first indicators and the
relevant second indicator, it is not possible to grasp a
visually-specific remaining length. For example, when an
output of three meters is desired to be obtained, it is dif-
ficult to visually determine whether a medium has three
meters or longer left by using the first indicators and the
second indicators shown on the medium to be set at a
printer or the like.
[0008] Moreover, Patent Document 2 also discloses
that indicators indicating the remaining amount are given
to a long web. Specifically, this Patent Document 2, dis-
closes that multi-stage marks are provided on a long
sheet and the remaining amount is shown with a pattern
formed of combinations of the marks. When the remain-
ing amount is shown with a pattern formed of combina-
tions of the marks, a method of giving a pattern formed
of combinations of black and white, that is, formed of a
binary number, can achieve the highest resolution power.
[0009] However, when the remaining amount is dis-
played with a pattern of black and white, if the remaining
amount is tried to be visually grasped only with the sheet,
the binary pattern is required to be decoded, and it is
difficult for general users to grasp the remaining amount.

Prior-Art Documents

Patent Documents

[0010]

PTL 1: Japanese Patent No. 3756308
PTL 2: Japanese Patent Application Laid-Open No.
4-235853

Summary of the Invention

[0011] The present invention was made in view of the
problems as described above, and has an object of pro-
viding a long medium capable of visually grasping the
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remaining amount of the long medium at ease and in a
correct manner.
[0012] Also, another object of the present invention is
to provide a long medium allowing mark indicators to be
achieved at low cost without narrowing a print area even
if the mark indicators are provided.
[0013] Furthermore, still another object of the present
invention is to provide a long medium allowing the re-
maining amount of the long medium to be easily detected.
[0014] To solve the problems described above, a long
medium according to the present invention is a long me-
dium having an adhesive sheet temporarily adhered to
a release sheet, and includes a plurality of holes equi-
distantly provided on a straight line on both side edge
parts in a longitudinal direction, a plurality of first indica-
tors repeatedly given on at least one of the side edge
parts on a straight line at spacings of an integral multiple
of spacings of the plurality of holes, and a plurality of
second indicators repeatedly given on at least one of the
side edge parts on a straight line different from a row of
the first indicators at spacings shorter than spacings of
the first indicators, wherein the plurality of holes, the plu-
rality of first indicators, and the plurality of second indi-
cators are provided approximately in parallel to one an-
other, a spacing between a leading-end hole and a trail-
ing-end hole among the plurality of holes sectioned by
adjacent ones of the first indicators near inside the adja-
cent ones of the first indicators indicates a reference
length of the long medium, a first ratio of a spacing be-
tween the plurality of the holes and a unit length of the
long medium and a second ratio of a difference between
a spacing between the first indicators and a spacing be-
tween the second indicators and a change amount of a
length of the long medium indicated by this difference
are approximately equal to each other, the second indi-
cators are provided to a side of the trailing-end hole, and
each gradually come closer to the leading-end hole that
pairs up with the trailing-end holes as the long medium
runs toward a trailing end, and a spacing between the
leading-end hole and the second indictor is approximate-
ly proportional to a remaining amount of the long medium.
According to the long medium of the present invention,
since the spacing between the holes on the side edge
art of the long medium is provided as a mark indicator
each indicating a unit length of the long medium, the re-
maining amount of the long medium can be visually
grasped at ease by comparing this hole and a distance
from the first indicator to the second indicator. Further-
more, according to the long medium of the present in-
vention, the first indicators and the second indicators are
mechanically detected by detecting means such as an
optical sensor to calculate each distance from the first
indicator to the second indicator, the remaining amount
of the long medium can also be mechanically detected
at ease.
[0015] (Deleted)
[0016] The spacing between the first indicators and the
spacing between the second indicators may be set so as

to have a relation in which the long medium runs out
when the second indicator reaches a position of the lead-
ing-end hole.
[0017] The first indicators and the second indicators
may have a translucency higher than that of any other
area of the long medium.
[0018] (Deleted)
[0019] (Deleted)
[0020] (Deleted)
[0021] (Deleted)
[0022] (Deleted)

Brief Description of Drawings

[0023]

Figure 1 is a block diagram of the structure of a printer
in which a long medium to which the present inven-
tion is applied is used.
Figure 2 is a longitudinal sectional view of the long
medium to which the present invention is applied.
Figure 3 is a plan view of the long medium to which
the present invention is applied.
Figure 4 is a plan view of part of the long medium to
which the present invention is applied.
Figure 5 is a plan view of part of the long medium to
which the present invention is applied.
Figure 6 is a plan view of part of the long medium to
which the present invention is applied.
Figure 7 is a flowchart when a process of detecting
the remaining amount the long medium to which the
present invention is applied.
Figure 8 is a flowchart when a process of detecting
a conveyance error of the long medium to which the
present invention is applied.
Figure 9 is a plan view of a first modification example
of the long medium to which the present invention is
applied.
Figure 10 is a block diagram of the structure of a
cutting device in which the long medium to which the
present invention is applied is used.
Figure 11 is a plan view of a second modification
example of the long medium to which the present
invention is applied.
Figure 12 is a plan view of a third modification ex-
ample of the long medium to which the present in-
vention is applied.
Figure 13 is a plan view of a fourth modification ex-
ample of the long medium to which the present in-
vention is applied.
Figure 14 is a plan view of a fifth modification exam-
ple of the long medium to which the present invention
is applied.
Figure 15 is a plan view of a sixth modification ex-
ample of the long medium to which the present in-
vention is applied.
Figure 16 is a plan view of a first reference example
of the long medium to which the present invention is
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applied.
Figure 17 is a plan view of a second reference ex-
ample of the long medium to which the present in-
vention is applied.

Detailed Description of the Invention

[0024] The long medium to which the present invention
is applied is described in detail below with reference to
the drawings. Note that the description is made in the
following order.

1. General outline of the long medium
2. Description of the printer
3. Description of the operation of the remaining
amount detecting process by the printer
4. Description of the operation of the conveyance
error detecting process by the printer
5. Modification examples
6. First reference example
7. Second reference example

<1. General outline of the long medium>

[0025] As depicted in Figure 1, a long medium 1 to
which the present invention is applied is, for example,
used at a printer 2 in which a thermal head is used as a
printer head. In this printer 2, for example, figures and
characters are to be printed indoors, outdoors, on a
nameplate, or the like, and an image having a length of
several meters is printed in the case of a long image.
[0026] Also, in this long medium 1, as depicted in Fig-
ure 2, an adhesive sheet 3 having a front surface 3a as
a print layer and a back surface 3b with an adhesive layer
4 formed thereon is temporarily adhered to a front surface
5a of a release sheet 5 via an adhesion layer 4. This
adhesive sheet 3 is provided so as to be narrower than
the release sheet 5. Therefore, both of side edge parts
1a of the long medium 1 in a longitudinal direction are
non-print areas where the adhesive sheet 3 as a print
layer is not provided. Furthermore, on an entire back sur-
face 5b side of the release sheet 5, a design such as a
grid, a logo indicating a product name, or the like has
already been printed. Note that a logo or the like may not
be printed on the back surface 5b side of the release
sheet 5.
[0027] As depicted in Figure 3, the long medium 1 is
given a mark part 10 allowing the remaining amount of
the long medium 1 to be visually and mechanically
grasped. This mark part 10 has mark holes 11 serving
as mark indicators, first indicator holes 12 serving as first
indicators indicating a reference position when the re-
maining amount of the long medium 1 is displayed, and
second indicator holes 13 serving as second indicators
each to which a distance from a relevant first indicator
indicates the current remaining amount of the long me-
dium 1.
[0028] Specifically, the mark holes 11 are equidistantly

provided toward the longitudinal direction on both of the
side edge parts 1a of the long medium 1 in the longitudinal
direction, that is, on both of side edge parts of the release
sheet 5 where the adhesive sheet 3 is not provided (on
the non-print areas). The first indicator holes 12 are re-
peatedly and equidistantly given toward the longitudinal
direction on one of the side edge parts 1a in the longitu-
dinal direction. The second indicator holes 13 are repeat-
edly and equidistantly given on one of the side edge parts
1a in the longitudinal direction that is the same side as
that of the first indicator holes 12.
[0029] These mark holes 11, first indicator holes 12,
and second indicator holes 13 are provided so as to be
approximately parallel to each other. The mark holes 11
are provided on a straight line L1 toward the longitudinal
direction. The first indicator holes 12 are provided be-
tween the mark holes 11, 11 on the same straight line L1
as that of the mark holes 11. Note that, as will be de-
scribed further below, the first indicator holes 12 may be
provided on a straight line different from that of the mark
holes 11. The second indicator holes 13 are provided on
a straight line L2 different from a row of the first indicator
holes 12, for example, inside the row of the first indicator
holes 12 in a width direction.
[0030] Furthermore, the mark holes 11, the first indi-
cator holes 12, and the second indicator holes 13 are
through holes penetrating through the long medium 1.
For example, the mark holes 11 are each formed in a
circular shape, and the first indicator holes 12 and the
second indicator holes 13 are each formed in a long hole
shape. Still further, the mark holes 11 are, for example,
sprocket holes, in which projections 20a of a sprocket 20
of the printer 2, which will be described further below, are
engaged. With the projections 20a of the sprocket 20
engaged in the mark holes 11, when the sprocket 20 is
driven and rotated, the long medium 1 is conveyed in the
longitudinal direction.
[0031] Still further, the first indicator holes 12 and the
second indicator holes 13 each have a hole diameter
provided so as to be smaller than that of each mark hole
11. Therefore, having shapes and sizes different from
those of the mark holes 11, the first indicator holes 12
and the second indicator holes 13 can be easily discrim-
inated from the first holes 11.
[0032] Still further, the first indicator holes 12 are re-
peatedly given over an overall length L of the long me-
dium 1 from a tip 1b to a trailing end 1c with a spacing
P1, which is an integral multiple nd (n is an integer) of a
spacing d between the plurality of mark holes 11. The
second indicator holes 13 are repeatedly given from a
position shifted by a predetermined distance from the tip
1b of the long medium 1 in the longitudinal direction to a
trailing end 1c side with a spacing P2 shorter than that
of the first indicator holes 12.
[0033] Note that the first indicators 12 are indicators
for equidistantly sectioning the mark holes 11 and the
first indicators 12 are not necessarily required to be equi-
distantly, successively, and repeatedly given with the
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spacing. Spacings of two or more types may be alter-
nately and repeatedly given.
[0034] The first indicators 12 can be provided at any
positions as long as they can be grasped as being on the
same straight line as that of the mark holes 11, and the
second indicators 13 can be provided at any positions
as long as they can be grasped as being on a straight
line different from that of the mark holes 11. For example,
a shape may be placed such that part of the indicators
projects on two different straight lines of the mark hole
11 and the second indicators 13.
[0035] Furthermore, the plurality of mark holes 11 each
interposed between adjacent first indicator holes 12, 12
to be sectioned are mark holes as a reference when the
remaining amount of the long medium 1 is grasped, and
the spacing d of adjacent mark holes 11 indicates a unit
length M of the long medium 1. Here, a mark hole 11
near the inside of the first indicator hole 12 at a tip 1b
side of the long medium 1 serves as a leading-end mark
hole 11a, and a mark hole 11 near the inside of the first
indicator hole 12 at a trailing end 1c side serves as a
trailing-end mark hole 11b that pairs up with the leading-
end mark hole 11a. A distance between the paired lead-
ing-end mark hole 11a and trailing-end mark hole 11b
indicates a reference length of the long medium 1, serving
as a mark indicator. By contrast, the first indicator holes
12 each indicate a boundary of mark indicators in a pre-
determined section.
[0036] Still further, the plurality of the mark holes 11,
the plurality of first indicator holes 12, and the plurality of
second indicator holes 13 are provided so that a first ratio
between the spacing d between the plurality of mark
holes 11 and the unit length M of the long medium 1 and
the second ratio between a difference between the spac-
ing P1 between the first indicator holes 12 and the spac-
ing P2 between the second indicators 13 and a change
amount of the length of the long medium 1 indicated by
this difference are approximately equal to each other.
[0037] That is, a second indicator hole 13 that comes
first and is closest to the tip 1b side of the long medium
1 indicates that the long medium 1 is in a not-used state,
and is therefore given so as to match a trailing-end mark
hole 11b that comes first and is given closest to the tip
1b of the long medium 1. Then, a second indicator hole
13 that comes second and thereafter are given so that
the second indicator hole 13 gradually comes closer to
the leading-end mark hole 11a by a predetermined length
along the length of the long medium as the long medium
1 runs toward the trailing end 1c. In other words, the
second indicator hole 13 that comes second is provided
so that a spacing H between the leading-end mark hole
11a and the second indicator hole 13 is gradually nar-
rower by a predetermined length along the length of the
long medium 1 as the long medium 1 runs toward the
trailing end 1c.
[0038] Next, the spacing P1 between the first indicator
holes 12 and the spacing P2 between the second indi-
cator holes 13 are described by using specific values.

[0039] Here, as depicted in Figure 4 to Figure 7, for
example, the case is described in which the overall length
L of the long medium 1 is set as 15 m (15000 mm), the
spacing d between the mark holes 11 is set as 10 mm,
and the unit length M of the long medium 1 indicated by
this spacing d between the mark holes 11 is set as 1 m
(1000 mm). In this case, a first ratio S between the spac-
ing d between the mark holes 11 and the unit length M
of the long medium 1 is S=d/M=10/1000=1/100. That is,
the mark indicators formed of the plurality of mark holes
11 are displayed with a 1/100 scale of the length of the
long medium 1.
[0040] Furthermore, as the spacing P1 between the
first indicator holes 12, P1≥L3S=1500031/100=150 mm
or longer is required to ensure mark indicators for the
overall length L of the long medium 1. Therefore, since
the spacing P1 between the first indicator holes 12 is
provided as a spacing of an integer multiple nd of the
spacing d between mark holes 11 as described above,
from P1≥n3d, n>15 is required to be satisfied.
[0041] Here, each spacing between display sections
is taken as a 1/d pitch, and n=16. With this, the spacing
P1 between the first indicator holes 12 is P1=160 mm
from P1=n3d. That is, the first indicator holes 12 are
given with the pitch of 160 mm so that sixteen mark holes
11 are interposed each between adjacent first indicator
holes 12, 12.
[0042] And, as descried above, since the first indicator
holes 12 are given with the pitch of 160 mm, the length
of the long medium 1 is shorter by 160 mm from the tip
1b toward the trailing end 1c of the long medium 1. There-
fore, from the tip 1b to the trailing end 1c of the long
medium 1, the second indicator holes 13 are given so as
to each come closer by an amount obtained by multiply-
ing 160 mm by the first ratio S described above, that is,
1/100, to the leading-end mark hole 11a rather than the
adjacent second indicator hole 13 on the tip 1b side. That
is, the spacing P2 between the second indicator holes
13 is P2=P1(1-S). Thus, the spacing P2 between the sec-
ond indicator holes 13 is P2=1603(1-(1/100))=158.4
mm.
[0043] Therefore, as depicted in Figure 4, at the tip 1b
of the long medium 1, the second indicator hole 13 is
placed so as to match the trailing-end mark hole 11b that
comes first and is given closest to the tip 1b of the long
medium 1. The trailing-end mark hole 11b matching this
second indicator hole 13 is a mark hole 11 that comes
fifteenth from the leading-end mark hole 11a that pairs
with the trailing-end mark hole 11b on the trailing end 1c
side. Therefore, it is possible to visually grasp that the
long medium 1 has the remaining amount of approxi-
mately 15 m.
[0044] Furthermore, as depicted in Figure 5, at a po-
sition approximately 5 m from the tip 1b of the long me-
dium 1, the second indicator hole 13 is placed so as to
approximately match a mark hole 11 that comes tenth
from the leading-end mark hole 11a on the trailing end 1
c side. With this, it is possible to visually grasp that the
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long medium 1 has the remaining amount of approxi-
mately 10 m. Still further, as depicted in Figure 6, at a
position approximately 15 m from the tip 1b of the long
medium 1, the second indicator hole 13 is placed so as
to approximately match the leading-end mark hole 11a.
With this, it is possible to visually grasp that the long
medium 1 has no remaining amount.
[0045] Therefore, since the long medium 1 to which
the present invention is applied is provided with the spac-
ing d between the mark holes 11 on the side edge part
1a as mark indicators each indicating the unit length M
of the long medium 1, the remaining amount of the long
medium 1 can be visually grasped at ease and in a correct
manner by comparing the mark holes 11 and the distance
from the leading-end mark hole 11a to the second indi-
cator hole 13.
[0046] Furthermore, in the long medium 1 to which the
present invention is applied, with the holes 11, which are
sprocket holes provided conventionally for conveyance,
being taken as mark indicators, no separate mark indi-
cators are not required to be provided, and mark indica-
tors can be provided at low cost, thereby inhibiting an
increase in cost of the long medium 1. Still further, in the
long medium 1 to which the present invention is applied,
the print area is not narrowed even mark indicators are
provided, and the print area can be widely provided. Still
further, in the long medium 1, indicators are not required
to be forcibly provided on the front surface 5a of the re-
lease sheet 5 where ink is less prone to be fixed ink is
less prone to be fixed on the back surface 5b of the re-
lease sheet 5 where print has already been present.

<2. Description of the printer>

[0047] The long medium 1 as described above is
mounted on the printer 2 as being wound like a roll paper
sheet as depicted in Figure 1. Specifically, in the printer
2, the roll of the long medium 1 is rotatably accommo-
dated in an accommodating unit (not shown) inside a
device main body. The long medium 1 drawn from the
roll is caused to run with the sprocket 20 being engaged
in the mark holes 11 on both of the side edge parts 1a
and being guided by a plurality of guide pins (not shown)
and guide rollers (not shown). Furthermore, in the printer
2, a thermal head 21 for applying heat energy according
to print data is placed so as to face a platen 22 on an
upstream side of the sprocket 20 in a running direction
of the long medium 1. Still further, in the printer 2, an ink
ribbon cartridge 23 is inserted, and an ink ribbon 24 is
interposed between the thermal head 21 and the platen
22. The ink ribbon 24 is superposed between the thermal
head 21 and the platen 22, and the ink ribbon 24 is
brought into contact with the print layer of the long me-
dium 1 in a pressed manner. In the long medium 1, with
heat energy being applied by the thermal head 21 ac-
cording to the print data, a dye of the ink ribbon 24 is
transferred to the print layer of the long medium 1, thereby
forming an image.

[0048] Furthermore, a cutting mechanism 25 for cut-
ting the printed long medium 1 is provided on a down-
stream side of the sprocket 20. The cutting mechanism
25 includes a cutter 25a moving in a width direction of
the long medium 1. With the cutter 25a moving in the
width direction of the long medium 1 and the long medium
1 running, the long medium 1 is cut out into a predeter-
mined shape.
[0049] Also, a remaining amount detection sensor 26
is provided on an upstream side of the thermal head 21
or on a downstream side of the cutting mechanism 25.
The remaining amount detection sensor 26 has a first
light-emitting unit 26a detecting the first indictor holes 12
and a first light-receiving unit 26b detecting light emitted
from the first light-emitting unit 26a placed so as to face
each other, and has a second light-emitting unit 26c de-
tecting the second indictor holes 13 and a second light-
receiving unit 26d detecting light emitted from the second
light-emitting unit 26c placed so as to face each other.
[0050] The printer 2 uses a control unit 27 such as a
microcomputer to control a motor driving the sprocket
20, the remaining amount detection sensor 26, the cutting
mechanism 25, the thermal head 21, and others. For ex-
ample, the control unit 27 calculates the remaining
amount of the long medium 1 based on a phase differ-
ence between outputs from the first and second light-
receiving units 26b and 26d of the remaining amount de-
tection sensor 26. Furthermore, the control unit 27 caus-
es a user to be notified through a display unit or a loud-
speaker of a shortage of the long medium 1 when the
remaining amount of the long medium 1 is shorter than
the length of the print area according to print data.
[0051] Note that the printer 2 is not restricted to include
the thermal head 21, and can be any as long as printing
is made on the long medium 1. For example, the printer
2 may be a printer including a head of an ink jet type in
which ink is pressed by pressure generated from a heater
or a piezo element and the pressed ink is discharged
from a discharge port as droplets to the long medium 1
to print an image or character on the long medium 1.
Also, the ink ribbon may be of a single color, or dyes of
yellow, cyan, magenta, black, and others may be panel-
sequentially provided on one ribbon.
[0052] <3. Description of the operation of the remaining
amount detecting process by the printer>
[0053] Next, the operation of a remaining amount de-
tecting process by the above-configured printer 2 is de-
scribed with reference to a flowchart of Figure 7. Here,
for example, as depicted in Figure 5, the case is de-
scribed in which the remaining amount of the long medi-
um 1 having a predetermined length from the tip 1b al-
ready used is detected. Note that a two-dot chain line in
Figure 5 indicates a midcourse tip 1e.
[0054] At step S1, when the long medium 1 is mounted
on the printer 2 or at power-on or the like with the long
medium 1 being mounted on the printer 2, the control
unit 27 performs an initializing process. Specifically, the
control unit 27 resets a count of a conveyance distance
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of the long medium 1 to be counted up according to the
rotation amount of the motor driving the sprocket 20. Fur-
thermore, the control unit 27 resets a count of hole diam-
eters of the first indicator holes 12 and the second indi-
cator holes 13.
[0055] At step S2, the control unit 27 causes the long
medium 1 to be conveyed. Specifically, the control unit
27 causes the long medium 1 drawn from the roll to run
by causing the motor to drive the sprocket 20 engaged
in the mark holes 11 on both of the side edge parts 1a
and causing the plurality of guide pins and guide rollers
to guide. Furthermore, the control unit 27 counts up a
conveyance distance of the long medium 1.
[0056] At step S3, the control unit 27 causes the re-
maining amount detection sensor 26 to start a process
of detecting the first indicator holes 12 and the second
indicator holes 13 of the long medium 1 being conveyed.
[0057] At step S4, the control unit 27 causes the first
light-emitting unit 26a and the first light-receiving unit 26b
to detect a first indicator hole 12 closest to the midcourse
tip 1e. Here, the control unit 27 causes a conveyance
distance and a hole diameter of the first indicator hole 12
to be detected. Note that the hole diameter mentioned
herein is a diameter when the first indicator holes 12 and
the second indicator holes 13 each have a circular shape
and is a length in the longitudinal direction when they
each have a long hole shape. Then, this hole diameter
is calculated based on the phase of outputs from the first
and second light-receiving units 26b and 26d.
[0058] Furthermore, after the first indicator hole 12
closest to the midcourse tip 1e is detected, the control
unit 27 causes the second light-emitting unit 26c and the
second light-receiving unit 26d to detect a second indi-
cator hole 13 on the trailing end 1c side from the detected
first indicator hole 12. Here, the control unit 27 causes a
conveyance distance and a hole diameter of the second
indicator hole 13 to be detected. Then, at step S5, the
control unit 27 ends detection of the first indicator hole
12 and the second indicator hole 13. Note that when the
first indicator hole 12 and the second indicator hole 13
cannot be detected for a predetermined time and with
conveyance by a predetermined distance, the control unit
27 may stop the operation and cause the user to be no-
tified via the display unit or the loudspeaker that an au-
thorized long medium 1 should be used.
[0059] At step S6, the control unit 27 calculates posi-
tions of the detected first indicator hole 12 and second
indicator hole 13. Specifically, the control unit 27 sub-
tracts a half length of the hole diameter of the first indi-
cator hole 12 from the detected conveyance distance of
the first indicator hole 12 to calculate a conveyance dis-
tance at a center position of the first indicator hole 12.
Furthermore, the control unit 27 subtracts a half length
of the hole diameter of the second indicator hole 13 from
the detected conveyance distance of the second indica-
tor hole 13 to calculate a conveyance distance at a center
position of the second indicator hole 13. Then, at step
S7, the control unit 27 ends the process of calculating

the conveyance distances at the center positions of the
first indicator hole 12 and the second indicator hole 13.
[0060] At step S8, the control unit 27 subtracts the con-
veyance distance at the center position of a first indicator
hole 12 that comes first from the midcourse tip 1e from
the conveyance distance at the center position of a sec-
ond indicator hole 13 that comes first to calculate a first
spacing between the first indicator hole 12 that comes
first and the second indicator hole 13 that comes first.
[0061] Then, the control unit 27 detects the remaining
amount of the long medium 1 from the first spacing H.
Specifically, the mark indicators and the length of the
long medium 1 have a relation of the first ratio S. For
example, the mark indicators are displayed with a 1/100
scale of the length of the long medium 1. Therefore, the
remaining amount of the long medium 1 can be calculated
with the first spacing H and the first ratio S. For example,
the remaining amount of the long medium 1 can be cal-
culated by multiplying the first spacing H by 100. As such,
the printer 2 detects the remaining amount of the long
medium 1.
[0062] Note that, thereafter, the control unit 27 com-
pares the detected remaining amount of the long medium
1 and the length of the print area according to input print
data. Then, when the detected remaining amount is
shorter than the length of the print area, the control unit
27 stops the operation, and notifies the user via the dis-
play unit or the loudspeaker that the remaining amount
is insufficient. Also, when the detected remaining amount
is longer than the print area, the control unit 27 causes
the long medium 1 to be rewounded and then conveyed
again to cause printing according to the print data by
using the ink ribbon 24, the thermal head 21, and the
platen 22, and then causes the cutter 25a to cut out ac-
cording to cut-out data. Furthermore, even at the time of
printing, the operations from step S3 to step S8 are per-
formed to always detect the remaining amount of the long
medium 1.
[0063] That is, in the long medium 1 to which the
present invention is applied, since the first indicator holes
12 and the second indicator holes 13 are through holes,
by only providing an optical sensor capable of detecting
a through hole to the printer 2, the first indicator hole 12
and the second indicator hole 13 can be easily detected.
Therefore, in the long medium 1 to which the present
invention is applied, the remaining amount of the long
medium 1 can also be mechanically detected at ease.
[0064] <4. Description of the operation of the convey-
ance error detecting process by the printer>
[0065] Next, the operation of a conveyance error de-
tecting process by the printer 2 is described with refer-
ence to a flowchart of Figure 8. Here, as with the operation
of the remaining amount detecting process, for example,
the case of the long medium 1 having a predetermined
length from the tip 1b already used is described.
[0066] At step S10, for example, when the long medi-
um 1 is conveyed at the time of printing or the like, the
control unit 27 performs operations similar to the opera-
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tions of the remaining amount detecting process at step
S1 to step S8 described above, thereby performing a
remaining amount detecting process. While one first in-
dicator hole 12 and one second indicator hole 13 are
detected to detect the remaining amount of the long me-
dium 1 closest to the midcourse tip 1e in the operations
of the remaining amount detecting process described
above, the control unit 27 causes a plurality of first indi-
cator holes 12 and second indicator holes 13 to be de-
tected to detect the remaining amounts at the plurality of
points at step S10. For example, the control unit 27 caus-
es the remaining amounts at three points.
[0067] At step S11, the control unit 27 calculates a first
change amount between a first remaining amount and a
second remaining amount and a second change amount
between the second remaining amount and a third re-
maining amount.
[0068] At step S12, the control unit 27 determines
whether the first change amount and the second change
amount are within certain or prescribed amounts. Then,
when the control unit 27 determines that the first change
amount and the second change amount are not the cer-
tain or within prescribed amounts, the procedure goes to
step S14, stopping the operation and causing the user
to be notified via the display unit or the loudspeaker of a
conveyance anomaly. Note that the control unit 27 may
cause notification of a conveyance anomaly and also
may cause the user to be notified that an authorized long
medium 1 should be used. Also, when the control unit 27
determines that the first change amount and the second
change amount are within the certain or prescribed
amounts, the procedure goes to step S13, continuing the
conveyance and ending the conveyance, for example,
after the end of a printing process. As such, the printer
2 detects a conveyance error of the long medium 1.
[0069] Therefore, in the long medium 1 to which the
present invention is applied, at the conveyance by the
printer 2, a jam of the long medium 1 can be detected by
detecting the change amount of the remaining amount
of the long medium 1. Thus, in the long medium 1 to
which the present invention is applied, a conveyance
anomaly of the long medium 1 can be handled, such as
stopping the printing operation.

<5. Modification examples>

[0070] Note that the long medium 1 is not restricted to
a roll paper sheet wound in a roll shape, and may be a
fan-fold paper sheet alternately folded along perforation.
[0071] Furthermore, the long medium 1 is not restricted
to the one having the adhesive sheet 3 provided so as
to be narrower than the release sheet 5. For example, in
the long medium 1, the adhesive sheet 3 may be provided
so as to have approximately the same width as that of
the release sheet 5, the adhesive sheet 3 may be pro-
vided on the entire surface of the release sheet 5, and
the mark holes 11, the first indicator holes 12, and the
second indicator holes 13 may be provided on a side

edge part of the adhesive sheet 3.
[0072] Still further, the mark holes 11, the first indicator
holes 12, and the second indicator holes 13 are not re-
stricted to be provided so as to have the shapes, sizes,
and spacing described above. The mark holes 11 each
may have any shape, size, and spacing as long as the
shape, size, and spacing allow the projections 20a of the
sprocket 20 of the printer 2 to be engaged in the mark
holes 11. Furthermore, the first indicator holes 12 and
the second indicator holes 13 each may be formed in a
circular shape or a rectangular shape other than a long
hole shape, and may have the same shape and size as
those of the mark holes 11. Still further, the first indicator
holes 12 and the second indicator holes 13 may have
different shape and sizes.
[0073] Still further, the first indicator holes 12 and the
second indicator holes 13 are not restricted to be given
on only one of the side edge parts 1a, and may be given
on both. In this case, by giving the first indicator holes 12
and the second indicator holes 13 at the same position
on both of the side edge parts 1a in the longitudinal di-
rection, these holes can also be used as indicators for
identifying the mark holes 11 at the same position in the
longitudinal direction when the long medium 1 is set with
the long medium 1 being coupled to the projections 20a
of the sprockets 20. Thus, the mark holes 11 can be pre-
vented from being diagonally set due to a step deviation.
[0074] Still further, the first indicator holes 12 and the
second indicator holes 13 are not restricted to be given
up to a position where the remaining amount of the long
medium 1 is approximately 0 m, and may be given to a
position where the remaining amount of the long medium
1 has a predetermined length, for example, 1 m, left. Still
further, the first indicator holes 12 and the second indi-
cator holes 13 are not restricted to be given from the tip
1b of the long medium 1, and may be given from a pre-
determined position, for example, a position at 10 m, from
the tip 1b of the long medium 1 to the trailing end 1c side.
Still further, the first indicator holes 12 and the second
indicator holes 13 may be given from a predetermined
position to a position where the remaining amount of the
long medium 1 has a predetermined length left, from the
tip 1b of the long medium 1 to the trailing end 1c side.
[0075] Still further, as depicted in Figure 9, the long
medium 1 may be provided with reference marks 14 each
indicating a boundary of the mark indicators by the mark
holes 11. These reference marks 14 are through holes
provided on a same straight line L2 as the second indi-
cator holes 13 so as to match the first indicator holes 12.
In the long medium 1, with the reference marks 14 pro-
vided on the same straight line L2 as the second indicator
holes 13 so as to match the first indicator holes 12, the
boundary of the mark indicators can be easily grasped.
Still further, when the spacing between the first indicator
hole 12 and the second indicator hole 13 is read, the
reference marks 14 serve as a substitute for the first in-
dicator holes 12, and the spacing between the first indi-
cator hole 12 and the second indicator hole 13 can be
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easily grasped.
[0076] Still further, the long medium 1 is not restricted
to be used in the printer 2. As depicted in Figure 10, the
long medium 1 to which the present invention is applied
can be used in a cutting device 30 for cutting the long
medium 1 printed on a printer not including the cutting
mechanism 25. This cutting device 30 has a structure
approximately similar to the structure with the thermal
head 21 removed from the printer 2, and therefore details
are omitted.
[0077] Still further, in the long medium 1, the unit length
M may be set according to the length of the long medium
1. For example, the unit length M may be set long ac-
cording to the length of the long medium 1 is increased.
With this, the length in a certain section from the leading-
end mark hole 11a to the trailing-end mark hole 11b can
be kept without changing the spacing between the mark
holes 11. For this reason, the mark indicators can be
placed without excessively increasing the length of the
certain section from the leading-end mark hole 11a to
the trailing-end mark hole 11b, an amount of the long
medium 1 to be drawn can be decreased when the re-
maining amount of the long medium 1 is visually checked,
thereby making a visual check easier.
[0078] Still further, as depicted in Figure 11, in the long
medium 1, the mark hole 11 that comes first from the tip
1 b side is set as the leading-end mark hole 11a from
among the plurality of mark holes 11 interposed between
the first indicator holes 12, 12 to be sectioned and the
mark hole 11 that comes sixteenth is set as the trailing-
end mark hole 11b. However, for example, the position
of the trailing-end mark hole 11b may be set at a mark
hole 11 that comes eleventh from the tip 1b side, accord-
ing to the overall length of the long medium 1. In this
case, the trailing-end mark hole 11b that matches a rel-
evant second indicator hole 13 is a mark hole 11 that
comes tenth from the leading-end mark hole 11a that
pairs up to the trailing end 1c side, and it is therefore
possible to visually grasp that the long medium 1 has the
remaining amount of approximately 10 m.
[0079] Still further, as depicted in Figure 12, in the long
medium 1, the positions of the leading-end mark hole
11a and the trailing-end mark hole 11b may be set in an
offset manner. For example, a mark hole 11 that comes
sixth from the first mark hole 12 on the tip 1b side of the
long medium 1 from among the mark holes 11 may be
set as the leading-end mark hole 11a. Here, the relevant
second hole 13 is also offset according to the leading-
end mark hole 11a and if it is placed so that the second
indicator hole 13 approximately matches the leading-end
mark hole 11a when the remaining amount of the long
medium 1 runs out, it is possible to visually grasp that
the remaining amount has run out. Here, by placing the
trailing-end mark hole 11b in an offset manner near the
first indicator 12 on the tip 1b side and comparing the
distance of the distance from the first indicator hole 12
on the tip 1b side to the second indicator hole 13, it is
possible to visually grasp by how long meters the long

medium 1 has been used, instead of the remaining
amount of the long medium 1.
[0080] Still further, as depicted in Figure 13, in the long
medium 1, the leading-end mark hole 11a and the trailing-
end mark hole 11b may be placed in an offset manner
to the trailing end side 1b of the long medium 1. For ex-
ample, the leading-end mark hole 11a is offset so as to
match a mark hole 11 that comes fourth from the first
indicator hole 12 on the tip side of the long medium 1,
and the trailing-end hole 11b is offset so as to match a
mark hole 11 that comes fourteenth.
With this, since the first indicator holes 12 and the second
indicator holes 13 are given at different steps in process-
ing of the long medium 1, offsetting the positions of the
leading-end mark hole 11a and the trailing-end mark hole
11b may be easier for processing. When these positions
are offset, the user is notified that the leading-end mark
hole 11a and the trailing-end mark hole 11b are placed
in an offset manner from the first indicators 12 by using
a known method such as describing as such on a pack-
age or an instruction manual. With this, the user can vis-
ually grasp the remaining amount of the long medium 1.
[0081] Still further, as depicted in Figure 14, in the long
medium 1, a film 15 may be affixed onto each first indi-
cator 12 and each second indicator 13. Specifically, the
film 15 is affixed so as to cover the through hole of the
first indicator 12 and the through hole of the second in-
dicator 13. With this, an area of the first indicator 12 and
the second indicator 13 where the film 15 is affixed has
a translucency higher than that of any other area of the
long medium 1. Therefore, in the long medium 1, it is
possible to detect the first indicator 12 and the second
indicator 13 with the remaining amount detection sensor
26 more correctly than the case of the first indicator 12
and the second indicator 13 formed of simple through
holes. Furthermore, with the film 15 having a color differ-
ent from those of the surroundings, the first indicator 12
and the second indicator 13 can also be visually distin-
guished at ease.
[0082] Still further, as depicted in Figure 15, in the long
medium 1, the first indicator 12 and the second indicator
13 are not restricted to be through holes, and may be
provided as a translucent part 16 thinner than any other
area of the long medium 1 or formed of a mesh so as to
have a translucency higher than that of any other area
of the long medium 1. With this, in the long medium 1,
the first indicator 12 and the second indicator 13 can be
detected by the remaining amount detection sensor 26
more correctly than the case of the first indicator 12 and
the second indicator 13 formed of simple through holes.
Since the translucent part 16 that is thin or formed of a
mesh is also visually and tactually different from the sur-
roundings, the first indicator 12 and the second indicator
13 can be distinguished at ease.

<6. First reference example>

[0083] Next, a long medium 40 is described, which is
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a first reference example of the long medium 1 to which
the present application is applied.
[0084] As depicted in Figure 16, the long medium 40
of the first reference example has mark holes, which are
through holes different from sprocket holes, while the
mark holes 11 are sprocket holes in the long medium 1
described above. Mark holes 41 of the long medium 40
have the same structure as that of the mark holes 11 of
the long medium 1 except that the mark holes 41 are
equidistantly provided on a straight line along a longitu-
dinal direction on one of side edge parts 40a of the long
medium 40 in the longitudinal direction. Furthermore, first
indicators 42 of the long medium 40 have the same struc-
ture as that of the first indicator holes 12 of the long me-
dium 1 except that the first indicators 42 are given on a
straight line inside a row of the mark holes 41 on one of
the side edge parts 40a and the same side of the mark
holes 41. Still further, second indicators 43 of the long
medium 40 have the same structure as that of the second
indicator holes 13 of the long medium 1. Still further, in
the long medium 40, a plurality of sprocket holes 44 are
equidistantly provided on a straight line outside the row
of the mark holes 41 on both of the side edge parts 40a,
40a. These mark holes 41, first indicators 42, second
indicators 43, and sprocket holes 44 are provided on a
side edge part of a release sheet 5 not provided with an
adhesive sheet 3 as a print layer.
[0085] In the long medium 40 of the first reference ex-
ample described above, the mark holes 41 are required
to be separately provided, and the print area is narrower
than that of the long medium 1 described above. How-
ever, as with the long medium 1 described above, the
remaining amount can be visually grasped at ease and
in a correct manner by comparing the marks holes 41
and the distance from the leading-end mark hole 41a or
the first indicator 42 to the second indicator 43.
[0086] Furthermore, in the long medium 40 of the first
reference example, as with the long medium 1 described
above, the first indicator holes 42 and the second indi-
cator holes 43 are through holes. Thus, by only providing
an optical sensor capable of detecting a through hole to
the printer 2, the first indicator hole 42 and the second
indicator hole 43 can be easily detected, and the remain-
ing amount of the long medium 40 can also be mechan-
ically detected at ease.
[0087] Note that the long medium 40 may be provided
with the adhesive sheet 3 as a print layer on the entire
surface of the release sheet 5. In this case, the mark
holes 41, the first indicators 42, the second indicators 43,
and the sprocket holes 44 are provided on the side edge
part 40a of the long medium 40, that is, a side edge part
of the adhesive sheet 3.
[0088] Furthermore, the long medium 40 may be con-
veyed in a longitudinal direction by being interposed by
rollers. In this case, the long medium 40 is not required
to be provided with the sprocket holes 44, and the mark
holes 41 are required to be provided separately. Howev-
er, as with the long medium 1 described above, the re-

maining amount can be visually and mechanically
grasped at ease and in a correct manner without narrow-
ing a print area.

<7. Second reference example >

[0089] Next, a long medium 50 is described, which is
a second reference example of the long medium 1 to
which the present invention is applied.
[0090] As depicted in Figure 17, in the long medium
50 of the second reference example, in contrast to the
first reference example described above in which the
mark holes 41, the first indicators 42, and the second
indicators 43 of the long medium 40 are through holes,
these indicators are printed. Specifically, the long medi-
um 50 is provided with an adhesive sheet 3 as a print
layer on an entire surface of a release sheet 5, and marks
51 corresponding to the mark holes 41, first indicators
52 corresponding to the first indicators 42, and second
indicators 53 corresponding to the second indicators 43
are printed on a side edge part of a front surface 3a of
the adhesive sheet 3 or on a side edge part of a back
surface 5b of the release sheet 5. The marks 51 each
indicate, for example, a mark line 51c or a remaining
amount numerical value 51d corresponding to the mark
line 51c. The first indicators 52 and the second indicators
53 are, for example, rectangular-shaped, circular-
shaped, or long-hole-shaped marks. Furthermore, the
long medium 50 is conveyed in a longitudinal direction
as being interposed between rollers of a printer 2 or a
cutting device 30.
[0091] The long medium 50 of the second reference
example as described above has a print area narrower
than that of the long medium 1 described above when
the first indicators 52 and the second indicators 53 are
printed on the side edge part of the front surface 3a of
the adhesive sheet 3. When they are printed on the back
surface 5b of the release sheet 5, although printing is
difficult, the remaining amount can be visually grasped
at ease and in a correct manner by comparing the marks
51 and the distance from the start-end mark 51a or the
first indicator 52 to the second indicator 53, as with the
long medium 1 described above.
[0092] Furthermore, the long medium 50 of the second
reference example as described above, since the first
indicators 52 and the second indicators 53 are printed
marks, as with the long medium 1 described above, by
only providing an optical sensor capable of detecting a
printed mark to the printer 2 in place of an optical sensor
capable of detecting a through hole, the first indicator 52
and the second indicator 53 can be easily detected, and
the remaining amount of the long medium 50 can also
be mechanically detected at ease.
[0093] Note that sprocket holes may be provided out-
side a row of the marks 51 and, the long medium 50 may
be conveyed by a sprocket 20 of the printer 2 or the cutting
device 30 in the longitudinal direction. Furthermore, in
the long medium 50, the adhesive sheet 3 as a print layer
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may be provided so as to be narrower than the release
sheet 5 and the mark holes 51, the first indicators 52,
and the second indicators 53 may be printed on the side
edge part of the front surface 5a or the back surface 5b
of the release sheet 5.
[0094] Support for the claims and further embodiments
are defined in the following itemized list:

1. A long medium having an adhesive sheet tempo-
rarily adhered to a release sheet, comprising:

a plurality of holes equidistantly provided on a
straight line on both side edge parts in a longi-
tudinal direction;
a plurality of first indicators repeatedly given on
at least one of the side edge parts on a straight
line at spacings of an integral multiple of spac-
ings of the plurality of holes; and
a plurality of second indicators repeatedly given
on at least one of the side edge parts on a
straight line different from a row of the first indi-
cators at spacings shorter than spacings of the
first indicators, wherein
the plurality of holes, the plurality of first indica-
tors, and the plurality of second indicators are
provided approximately in parallel to one anoth-
er,
a spacing between a leading-end hole and a
trailing-end hole among the plurality of holes
sectioned by adjacent ones of the first indicators
near inside the adjacent ones of the first indica-
tors indicates a reference length of the long me-
dium,
a first ratio of a spacing between the plurality of
the holes and a unit length of the long medium
and a second ratio of a difference between a
spacing between the first indicators and a spac-
ing between the second indicators and a change
amount of a length of the long medium indicated
by this difference are approximately equal to
each other,
the second indicators are provided to a side of
the trailing-end holes, and each gradually come
closer to the leading-end hole that pairs up with
the trailing-end hole as the long medium runs
toward a trailing end, and
a spacing between the leading-end hole and the
second indictor is approximately proportional to
a remaining amount of the long medium.

2. The long medium according to item 1, wherein
the spacing between the first indicators and the sec-
ond indicators are set so as to have a relation in
which the long medium runs out when the second
indicator reaches a position of the leading-endhole.

3. The long medium according to item 1 or item 2,
wherein

the first indicators and the second indicators have a
translucency higher than that of any other area of
the long medium.

Claims

1. A long medium comprising:

a plurality of holes (11) equidistantly provided
on a straight line (L1) on both side edge parts in
a longitudinal direction
a mark part (10) provided on at least one of the
side edge parts and including the plurality of
holes (11), a plurality of first indicators (12) equi-
distantly and repeatedly given on a straight line
(L1); and a plurality of second indicators repeat-
edly given on a straight line (L2) different from
a row of the first indicators (12) at spacings (P2)
shorter than spacings (P1) of the first indicators
(12), wherein a respective second indicator (13)
is arranged between a respective pair of first in-
dicators (12),
the plurality of holes is sectioned by adjacent
ones of the first indicators (12) whereby some
of the holes become paired leading-end mark
(11a) and trailing-end mark (11b) indicating a
reference length of the long medium, and
the second indicators (13) are each provided to
a side of the trailing-end mark (11b), and each
gradually comes closer to the leading-end mark
(11a) that pairs up with the trailing-end mark
(11b) as the long medium runs toward a trailing
end (1c).

2. The long medium according to claim 1, wherein the
change of the remaining amount of the long medium
is grasped by the number of holes (11) between a
respective first indicator (12) and a respective sec-
ond indicator (13).

3. The long medium according to claim 1 or 2, wherein
the plurality of holes (11), the plurality of first indica-
tors (12), and the plurality of second indicators (13)
are provided approximately in parallel to each other.

4. The long medium according to any of the preceding
claims, wherein the equidistant spacing between the
plurality of holes (11) indicates a unit length of the
long medium.

5. The long medium according to claim 4, wherein
a first ratio of a spacing between the plurality of holes
(11) and the unit length of the long medium, and
a second ratio of a difference between a spacing
between the first indicators (12) and a spacing be-
tween the second indicators (13) and the spacing of
the plurality of the first indicators (12)
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are approximately equal to each other.

6. The long medium according to any of the preceding
claims, wherein
the plurality of holes (11) are sprocket holes in which
projections of a sprocket are engaged.

7. An image forming apparatus for outputting to a long
medium according to any of the preceding claims,
the apparatus comprising:

first detecting means (26a, 26b) adapted to de-
tect the first indicators (12) of the long medium;
and
second detecting means (26c) adapted to detect
the second indicators (13).

8. The image forming apparatus according to claim 7,
comprising
a control unit (27) adapted to calculate the spacing
between the first indicators (12) and the second in-
dicators (13) from the position of the first indicators
detected by the first detecting means (26a, 26b) and
the position of the second indicators (13) detected
by the second detecting means (26c), and to calcu-
late the remaining amount of the long medium from
the calculated spacing.

9. The image forming apparatus according to claim 8,
wherein the control unit (27) is adapted to compare
the detected remaining amount of the long medium
and the length of the long medium according to out-
put of input data, and wherein when the detected
remaining amount of the long medium is shorter than
the length of the long medium according to the output
of the input data, the control unit is adapted to stop
the operation.

10. The image forming apparatus according to claim 9,
further comprising
a notifying means adapted to notify a shortage of the
long medium when the remaining amount of the long
medium is shorter than the length according to the
output of the input data.

11. The image forming apparatus according to claim 10,
wherein the control unit (27) is adapted to detect a
change amount of the remaining amounts at a plu-
rality of points of the long medium during the con-
veyance operation, to compare each calculated
change amount, to determine whether the change
amount is within a certain or prescribed amount, and
to determine that the conveyance is insufficient when
the control unit determines that the change amount
is not within certain or prescribed amounts.

12. The image forming apparatus according to claim 11,
wherein when the control unit (27) determines that

conveyance is insufficient, the control unit (27) is
adapted to stop operation of the image forming ap-
paratus or to cause a notification of the user by the
notifying means.
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